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Amdt dated July 12,2004 

Reply to Office Action of March 1 1 , 2004 

Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the application: 
Listing of Claims: 

1 . (currently amended) A memory device? comprising: 

a memory cell array having a multitude of memory cells, first and second bitlines, and 
first and second wordlincs, each of said memory cells being coupled to one of said first bitlines, 
one of said second bitlines, one of said first wordlines, and one of said second wordlines; 

each of said memory cells being accessible through one of said first wordlincs and one of 
said first bitlines by an external port and being accessible through one of said second wordlines 
and one of said second bitlines by an internal port; 

said external port being connected to input terminals to receive input signals in order to 
select one of said memory cells for an external data access; wd 

a refresh control unit generating refresh control signals to control refreshing of the 
memory cells access one of said memory cells to p e rform a r e fresh of th e r e sp e ctiv e on e of said 
momory colls t hrough said internal pot t: and 

a contention detection circuit, said contention detection circuit receiving a row address in 
response to an external read or write access through said external port and receiving a refresh 
address for a row of memory cells to be refreshed, said contention detection circuit suppressing a 
refresh, if said refresh address equals said row address. 

2. (currently amended) The memory device according to claim 1 7 wherein each one of said 
memory cells comprises: 
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a first selection transistor coupled to one of said first wordlities and one of said first 
bitlines; 

a second selection transistor coupled to one of said second wordlines and one of said 
second bitlines; and 

a storage node connected to said first selection transistor and said second selection 
transistor. 

3. (currently amended) The memory device according to claim 2 ? wherein each one of said 
memory cells comprises: 

a storage transistor having a drain/source path and a gate terminal, said drain/source path 
being connected to said first and said second selection transistors; and 
said gate terminal being connected to a reference potential. 

4. (currently amended) The memory device according to claim 1 ? wherein said external 
port is connected to input terminals designed to receive one of an address signal, a signal 
determining a read or a write operation, a data clock signal and a device select signal. 

5. (currently amended) The memory device according to claim 4^ wherein said internal 
port is hidden from said address signal, said signal determining a read or a write operation^ and 
said device select signal. 

6. (currently amended) The memory device according to claim 1 ? comprising: 

a first bank of sense amplifiers, wherein each one of said first bitlines is connected to one 

of said sense amplifiers of said first bank; and 
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a column decoder, wherein an individual one of said sense amplifiers of said first bank 
can be selected to perform a memory access from ono - of data read to an external terminal. ; and 
data writo from on external torminah 

7. (currently amended) The memory device according to claim 6? comprising: 

a second bank of sense amplifiers, wherein each one of said second bitlines is connected 
to one of said sense amplifiers of said second bank, and wherein multiple of said sense amplifiers 
are selected to perform a refresh of a row of memory cells. 

8. (currently amended) The memory device according to claim l 7 comprising: 

a first clock terminal to receive a system clock signal to synchronize external data input 
and output; 

a second clock terminal to receive a reference clock signal; and 

a synchronization circuit to output a refresh clock signal which is synchronized to one of 
said system clock Ot said reference clock signals. 

9. (currently amended) The memory device according to claim 87 comprising: 

a refresh address counter to generate row addresses of rows of memory cells to be 
refreshed, said address counter being controlled by said refresh clock signal . 

10. (currently amended) The memory device according to claim 8 1, compri s ing * 

a cont e ntion d e t e ction circuit, said cont e ntion d e t e ction circuit r e c e iving a row addr e ss in 

r e spons e to an e xt e rnal r e ad or writo access through sold external port and receiving a ro £esh 

addr e ss for a row of memory -eeH s to b e r e fr e sh e d, said cont e ntion d e t e ction circuit suppressing a 
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r e fr e sh, if said r e fresh addr e ss e quals said row addr e ss wherein said memory cell array comprises 
at least two blocks of memory cells, said blocks being provided with a refresh row address in 
parallel, said refresh control unit generating a separate refresh enable signal for each of said 
blocks to perform a refresh operation for one of said blocks subsequent to a refresh operation for 
another one of said blocks . 

1 1 . (currently amended) The memory device according to claim 1 7 wherein said memory 
cell array comprises at least two blocks of memory cells, said blocks being provided with a 
refresh row address in parallel, said refresh control unit generating a separate refresh 
enable signal for each of said blocks to perform a refresh operation for one of said blocks 
subsequent to a refresh operation for another one of said blocks. 

12. (currently amended) A memory device? comprising: 

a memory cell array having memory cell s, each of said memory cells being accessible 
through a first port and through a second port, only said first port of said first and second ports 
being accessible by an external address signal to select one of said memory cells; and 

a refresh control circuit designed to generate refresh control signals to refresh said 
memory cells through said second por t: and 

a contention detection circuit receiving a refresh address to access a subset of said 
memory cell s and an address to access at least one of said memory cells of said subset of 
memory cells for an external read or write operation, said contention detection circuit 
suppressing a refresh operation for said subset of said memory cells . 

13. (cancelled) 
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1 4. (currently amended) The memory device according to claim 12 4^ wherein a refresh 
operation is performed for another subset of memory cells, 

1 5 . (currently amended) The memory device according to claim 1Z wherein said subset 
of memory cells is a tow of memory cells. 

1 6. (currently amended) The memory device according to claim 12 T wherein said refresh 
control circuit receives a system clock signal and a reference clock signal, said refresh control 
circuit has a refresh address counter to provide a sequence of addresses for subsets of memory 
cells to be refreshed, said memory device having a normal mode and a power-down mode, 
wherein said refresh address counter is controlled by said system clock signal during the normal 
mode and is controlled by said reference clock signal during the power-down mode. 

17. (currently amended) The memory device according to claim I67 wherein said refresh 
control circuit comprises a synchronization circuit that synchronizes a clock signal to one of said 
system clock or reference clock signals in response to one of said normal or power-down modes, 
wherein said clock signal controls said refresh address counter. 

1 8. (currently amended) The memory device according to claim 16? wherein said reference 
clock signal has a lower frequency than said system clock signal, 

19. (currently amended) The memory device according to claim 12 7 wherein each one of 
said memory cells comprises: 
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a first selection transistor coupled to the first por t on e of said first wordlin e s and one of 
said first bitlin e s and a second selection transistor coupled to the second port ofte-sate-second 
wordlin es and on e of said s e cond bitlin e s ; and 

a storage node connected to said first selection transistor and said second selection 
transistor. 

20. (currently amended) A memory devicej comprising: 

a memory cell array having a multitude of memory cells arranged in rows; 
a first row decoder to activate one of said rows in response to an external address; 
a second row decoder to activate one of said rows in response to an internal address; and 
a refresh control circuit to refresh the memory cells of a row which is activated by said 
second row decoder. 

21 . (currently amended) The memory device according to claim 20 y wherein said refresh 
control circuit comprises a contention detection circuit suppressing the refresh operation when 
the row to be activated by said first row decoder and the row to be activated by said second row 
decoder are the same row. 

22. (currently amended) The memory device according to claim 20? wherein each one of 
said memory cells comprises a first selection transistor connected to the first row decoder 
through a first wordline and a second selection transistor connected to the second row decoder 
through another wordline and a storage node coupled to the first and the second selection 
transistors. 
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23. (new) An integrated circuit (TC) comprising: 

a multi-port memory cell array having at least first and second ports; 

a plurality of memory cells accessible by the Hrst and second ports 

a refresh control imit generating refresh control signals to control refreshing of the 
memory cells through one of the ports; and 

a contention detection circuit for detecting contention between refresh and memory 
access operations and suppressing refreshing operation when contention occurs. 

24. (new) The TC of claim 23 wherein one of the ports comprises an internal 
access port for performing refreshing operations and the other one of the ports comprises an 
external port for performing memory access operations. 

25. (new) The IC of claim 24 wherein: 

the refresh control signals include a refresh address indicating location of a subgroup of 
memory cells of the array to be refreshed; and 

the contention detection circuit suppressing refreshing operation when the memory 
access operation accesses a memory cell within the subgroup of memory cells to be refreshed. 

26. (new) The TC of claim 25 wherein the subgroup of memory cells 
comprises at least one row of memory cells. 

27. (new) The IC of claim 25 wherein the subgroup of memory cells 
comprises a row of memory cells. 
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28. (new) The IC of claim 23 wherein: 

refresh control signals include a refresh address indicating location of a subgroup of 
memory cells of the array to be refreshed; and 

the contention detection circuit suppressing refreshing operation when the memory 
access operation accesses a memory cell within the subgroup of memory cell s to be refreshed. , 

29. (new) The IC of claim 28 wherein the subgroup of memory cells 
comprises at least one row of memory cells. 

30. (new) The IC of claim 28 wherein the subgroup of memory cells 
comprises a row of memory cells. 

31. (new) The IC of claim 23 wherein the refresh control circuit comprises a 
refresh address counter for generating refresh control signals corresponding to addresses of 
memory cells to be refreshed. 

32. (new) The IC of claim 31 wherein a system clock signal and a reference 
clock signal are provided to the refresh control circuit, the system clock signal controls die 
refresh address counter when the memory array is operating in a normal mode of operation and 
the reference clock signal controls the refresh address counter when the memory amiy is in a 
power-down or reduced power mode of operation. 

33. (new) The IC of claim 32 wherein the reference clock signal has a lower 
frequency than the system clock signal. 
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34. (new) The TC of claim 32 wherein the refresh control circuit comprises a 
synchronization circuit that synchronizes a clock signal to one of the system or reference clock 
signals depending on the mode of operation of the memory array. 

35. (new) The IC of claim 34 wherein the reference clock signal has a lower 
frequency than the system clock signal. 



Page 10 of 12 



PAGE 15/17 * RCVDAT 7/12/2004 10:06:07 PM [Eastern Daylight Time] ■ SVfcUSPTO-EFXRM/0 * DNIS:8729306 1 CSID:6567468263 ' DURATION (mm-ss):04-58 



